Jatropha curcas L. (Euphorbiaceae) is a perennial shrub or tree. Because of its potential, there has been rapid expansion of Jatropha cultivation in recent years. India is the leading position followed by China, Brazil and many others (Sorrell et al. 2010) .Worldwide introduction of J. curcas for varied purposes met with limited success due to unreliable seed and oil yields and low economic returns. The major limitation with the currently used planting material is the narrow genetic base, low productivity and vulnerability to a wide array of biotic and abiotic stresses. Comprehensive work on collection, characterization and evaluation of germplasm for growth, morphology, seed characteristics and yield traits is still in its infancy (Divakara et al. 2009 ).
Knowing the genetic variability of J. curcas is important for preserving its genetic diversity and for developing improved varieties through breeding programs and marker-assisted selection. Biochemical and molecular markers such as isozymes, randomized amplified polymorphic DNA (RAPD), amplified fragment length polymorphism (AFLP) and inter simple sequence repeat (ISSR) have been used to determine genetic diversity in Jatropha (Sujatha and Prabakaran, 2003; Basha and Sujatha, 2007; Subramanyam et al. 2009 ). When compared with other molecular markers, RAPD has the advantage of being simple, cheap and faster in obtaining result despite its weakness of low reproducibility (Nejia et al., 2007) . The aim of the present study was to assess the level of genetic diversity among a large number of accessions of J. curcas from India to draw consequences for the management and improvement of the species.
Diverse 182 accessions of Jatropha germplasm collected from 19 Indian states were used for the study. Five seeds per accession were germinated under controlled conditions at 26 ± 2 °C in the dark. Total genomic DNA was extracted from 15 days old etiolated seedlings using the CTAB extraction procedure (Saghai Maroof et al. 1984) . The DNA concentration was estimated with a DNA fluorometer (Hoeffer Scientific, San Francisco, USA) using Hoechest 33258 as the Pravas Ranjan Kole et al. [Vol. 75, No. 2 DNA intercalating dye (Paul & Myers 1982) .
The J. curcas genome surveyed using 30 RAPD primers. Composition of PCR reaction mixture used as described by Lakhanpaul et al. (2000) . The PCR amplification conditions were followed as: initial step of denaturation at 94°Cfor 3 min; 40 cycles of denaturation (94°C for 1 min), primer annealing (32°C for 1 min) and primer elongation (72°C for 1 min), followed by one elongation step at 72°C for 5 min. The amplification products were size separated by electrophoresis on 1.8 % agarose gels. Gels were stained with ethidium bromide (1mg/ml) and photographed on Polaroid 667 film under ultra-violet light of 250 nm wavelength.
Bands were recorded as present (1) or absent (0) across the lanes. The data set for accessions and reproducible bands were used to calculate pairwisegenetic distance following unweighted pair-group method analysis (UPGMA) to generate a dendrogram using the computer programme NTSYS-pc, version 2.2 (Exeter Software, New York, USA).
To assess the genetic diversity among 182 accessions of J. curcas 30 primers were found to be reproducible, while rest of the primers resulted in either no amplification or smeared profiles. These 30 primers yielded 263 bands/ fragments. The number of amplified fragments ranged from 4 (Oligo 907) to 18 (Oligo 905) with an average of 8.77 bands per primer (Table 1) . The size of the amplified fragments ranged from 250-3000 bp. DNA polymorphism as revealed by some of the highly polymorphic primers is depicted in Fig. 1 . Out of 263 bands scored 254 (96.82%) were polymorphic and rest were monomorphic. The range of polymorphic was 80 % (OPG 14) to 100 % (with 23 primers). The pair wise comparison of the RAPD profiles based on both shared and unique amplification product was made to generate a similarity matrix. Similarity indices estimated on the basis of 30 primers ranged from 0.31 to 0. 98 with an average value of 0.51 similarities between accessions. The highest value of similarity coefficient (0.98) was detected between IC520625 and IC520626 collected from Jammu & Kashmir. The lowest value of similarity coefficient was 0.31 between IC545576 and IC540952 collected from Maharashtra. The seven clusters represent all the 182 accessions collected from 19 states all over from India. Some of the highly diverse accessions were found (IC542226; IC545576 and IC545579) collected from Jammu & Kashmir and Maharashtra. Genetic diversity also visualized performing principle component analysis (PCA) among Jatropha accessions using RAPD data (Fig. 2) . PCA indicates high diversity in the collection. Few of the diverse collections are IC471248, IC526238, IC522984; IC520586, IC526237, IC471241, IC471246, IC522977, IC523012, IC523032, IC523035 which were collected from Rajasthan, Haryana and Madhya Pradesh.
Out of many PCR based fingerprinting techniques, RAPD has been a very useful and efficient method for analyzing the molecular diversity among different plant species (Sudheer et al. 2009; Campos et al. 1994 ). There are very few studies carried out to determine the genetic diversity using various marker systems in J. curcas. The number of alleles per locus, a potentially more sensitive measure of genetic diversity, cannot be determined from our dominant marker data. Studies show that, dominant markers predictably can underestimate genetic diversity (Wu et al. 1999 ) and therefore, true diversity of J. curcas in the present study might be higher than reported here. Present study detected the polymorphisms with the 30 primers were high (Table 1) . These figures (96.82) were higher than those reported 53.33% by Machua et al. (2011) and 40% Basha and Sujatha (2007) . Genetic distance estimated on the basis of 30 primers ranged from 0.31 to 0. 98 with an average value of 0.51. Such a wide range in similarity co-efficient values suggested that the J. curcas germplasm collection represents a genetically diverse in seed progenies in comparison with clonal material. The high diversity revealed by RAPD is in agreement with the conclusion that out breeding plant species exhibit considerable variability. This was further supported by molecular marker studied. The maintenance of a high genetic variation within accessions was favoured by genetic system of the species like gene flow, out breeding, mutation, high genetic load etc. (Subramanyam et al. 2009 ). The present investigation of distribution of Jatropha germplasm which showed the accessions from Madhya Pradesh, Maharastra, Uttar Pradesh and Jammu & Kashmir states were most diverse. Hence, these regions can be targeted for more collections.
Cluster analysis based on the unweighted pair group method of arithmetic (UPGMA) classified J. curcas into seven groups. There was no clear pattern of grouping based on the geographic location. Since germplasm are collected and distributed by farmers from different sources, there tend to be a mixture of planting materials from different regions hence, leading to no structuring of the regions. This kind of mixed distribution of propagules from different gene pools may also be the source of high levels of genetic variations realized. However, ecological and geographical differentiations are important factors, which influence breeding and sampling strategies (Namkoong, 1986) . As has been reported in many studies, variation in genetic diversity and structure within the species is related to its geographic range, mode of reproduction, mating systems, seed dispersal and fecundity (Loveless, 1992) . The results reported here might be due to all the stated factors. Similar conclusions were made about J. curcas using RAPD markers where modest to high genetic diversity was reported. The results of the present study showed that, J. curcas germplasm from different states of India constitute a broad genetic base rich for a breeding and improvement program. From the clustering patterns and the genetic relationship obtained, selection for breeding programmes can be done from the different clusters realized to capture in entirety the available gene pool. Due to the high genetic variation observed, random seed collection for plantation establishment are likely to result in varied seed yield hence, affects uniform production anticipated in a plantation.
